Compound 1 exhibits a 1D-ladder structure. Furthermore, neighboring 1D-ladders are joined together by π … π interactions to result in a 2D supramolecular layer. The thermal behavior of 1 was characterized. Furthermore, its luminescent properties were studied in the solid state at room temperature.
INTRODUCTION
Coordination polymers comprised of metal ions and bridging ligands have received much attention because of their fascinating motifs and potential applications as functional materials, ranging from catalysis, gas absorption, molecular recognition, optics, etc. [1] [2] [3] The organic ligands play an important role in the construction of coordination polymers. [4] [5] [6] In this regard, carboxylic acids exhibit diverse coordination modes, especially multi-carboxylic acids, such as benzenedicarboxylates, when used in the preparation of various coordination polymers. [7] [8] [9] On the other hand, the intriguing structures of coordination polymers may be varied or tailored by incorporating different auxiliary ligands, in which conju-670 KONG et al. gated polycarboxylates are bridging ligands. 10 1,10-Phenanthroline (phen) and its various derivatives have become promising chelating ligands because of their potential ability to form supramolecular aggregates through π-π stacking interactions. 11, 12 Herein, the hydrothermal synthesis, crystal structure, thermal behavior and luminescent properties of [Cd 2 (Cl)(1,3-BDC) 1.5 [1, 10] phenanthroline and 1,3-BDC = 1,3-benzenedicarboxylate.
EXPERIMENTAL
All the materials were of analytical reagent grade and used as received without further purification. The C, H and N elemental analysis were realized on a Perkin-Elmer 240C elemental analyzer. The crystalline structures of the as-synthesized products were investigated by X-ray diffraction analysis using CuK α radiation (XRD, BRUKER, D8 ADVANCE, Germany). The thermal stability experiment was performed on a TG SDT2960 thermal analyzer from room temperature to 800 °C under a nitrogen atmosphere at a heating rate of 10 °C min -1 . The photoluminescent properties were measured on a Renishaw inVia Raman microscope at room temperature. 2 (Cl) (1,3- 
General procedure for the synthesis of [Cd
A mixture of CdCl 2 ·2H 2 O (1 mmol, 0.192 g), L (1 mmol, 0.300 g) and 1,3-H 2 BDC (1 mmol, 0.166 g) were dissolved in 10 mL distilled water, followed by the addition of triethylamine until the pH value of the system was adjusted to between 4.5 and 5.5. Then the mixture was transferred and sealed in a 25 mL teflon-lined stainless steel container. The container was heated to 438 K and the temperature was held for 6 d. After the mixture had been cooled to room temperature at a rate of 10 °C h -1 
X-Ray crystallography
Single-crystal X-ray diffraction data for 1 was recorded on a Bruker-AXS Smart CCD diffractometer equipped with a graphite-monochromatized MoK α (λ = 0.71073 Å) radiation by using an ω-φ scan method at 293(2) K. The structure was solved by direct methods using the SHELXS-97 program and refined with SHELXL-97 by full-matrix least-squares techniques on F 2 . 13, 14 Non-hydrogen atoms of the compound were refined with anisotropic temperature parameters. All H atoms were positioned geometrically (C-H = 0.93 Å) and refined as riding, with U iso (H) = 1.2U eq (carrier). The water H atoms were not included in the model. A summary of crystallographic data and structure analysis is given in Table I . Selected bond lengths and bond angles are listed in Table II . Deposition for complex 1. CCDC-933986 (1) contains the supplementary crystallographic data for this paper. These data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
RESULTS AND DISCUSSION

Crystal structure of 1
The X-ray crystallographic analysis revealed that the asymmetric unit of 1 contains two Cd(II) atoms, two L ligands, one Cl anion, one and a half 1,3-BDC anions, and one and one fourth water molecules (Fig. 1) . Fig. 1 . View of the coordination environments of the Cd(II) atoms in complex 1.
All the hydrogen atoms have been omitted for clarity.
The two Cd(II) atoms show the same coordination geometries and coordination environments. Each Cd(II) atom is six-coordinated by three carboxylate oxygen atoms from two different 1,3-BDC anions, two nitrogen atoms from one L ligand, and one Cl anion in an octahedral sphere. The Cd-O and Cd-N distances of 1 (Table II) 10 It is noteworthy that one Cl anion bridges two Cd(II) atoms to furnish a [Cd 2 Cl] dimer with a Cd … Cd distance of 3.737 Å. Further, neighboring dimers are linked by 1,3-BDC anions in tridentate and tetradentate modes to give rise to a 1D ladder structure (Fig. 2) . The L ligands are alternately attached on both sides of the ladders (Fig. 2) . Interestingly, π-π stacking interactions among neighboring L ligands in adjacent ladders exist. These π-π stacking interactions extend the ladders into a 2D supramolecular layer (Fig. 3) . It should be stressed that some related complexes with phen derivatives have been reported. [15] [16] [17] [18] [19] [20] However, the structure of complex 1 is different from the reported ones. 
Powder X-ray diffraction and thermal behavior
The powder X-ray diffraction (PXRD) pattern for compound 1 was recorded at room temperature to confirm its phase purity (Fig. 4) . The experimental PXRD _________________________________________________________________________________________________________________________ (CC) 2014 SCS. All rights reserved.
pattern corresponds well to the simulated one from the respective single-crystal data, indicating that the synthesized bulk materials and the measured single crystals are the same. 
Luminescent properties
Coordination polymers with d 10 metals have received intensive attention because of their various applications in photochemistry, chemical sensors, and electroluminescent (EL) displays. 12 In this work, the luminescent properties of the free organic ligands and compound 1 were investigated in the solid state at room temperature (Fig. 6) . The free L and 1,3-H 2 BDC showed emission bands centered at 404 nm (λ ex = 325 nm) and 385 nm (λ ex = 325 nm), respectively. As previously reported, these emissions can be attributed to the π*-n or π*-π transitions. Compound 1 showed an emission at about 538 nm (λ ex = 325 nm). In comparison with the emission of 1,3-H 2 BDC, a red shift was observed for compound 1. The emission of 1 may be attributed to the synergetic contribution of a charge-transfer transition and the intraligand transition. 12 
CONCLUSION
A new Cd(II) coordination polymer was prepared from the phen derivative L and 1,3-benzenecarboxylate under hydrothermal condition. In compound 1, the 1,3-BDC anions bridge the [Cd 2 Cl] dimers to form a 1D-ladder structure. Furthermore, neighboring 1D-chains are joined together by π … π interactions to give a 2D supramolecular layer. In addition, compound 1 showed good luminescent properties in solid state at room temperature.
SUPPORTING INFORMATION
Crystallographic data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
